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m n m 

f (Rfmn'MmMm^) ae^f-xtf/xttVE gf (ikw^it^H^) 5tfc 

10 W*:S#f 

(Stroke 25,1022-1027, Stroke 29,1058-1062(1998) , Stroke 24,259- 
15 264(1993), Ann. N. Y. Acad. Sci. 695, 190-193 (1993) ) 0 r.ftfc>©J|gjiMff 

*L-C*5 19, ^eU-C^tLfib: f O £ <9 ftWO^^^SB-^- LTV^ (Stroke 
25,1794-1798(1994)) „ ^i&jfiL^fr^te, ES^UsL^m^L^^MfD^^m^. 

tc (N.Engl. J. Med. 285, 1182-1186(1971)) 0 £fc^-<D#<D#F2E}c: iot, 
jk^ff^H^. ^J^-filKJt^SNBliaiiJfiH^F (FGF) 7 7 ^ V — (Science 
257, 1401-1403(1992) , Nature 362, 844-846(1993)) , ft J& B ffe i% M ^ 7- 
(J. Surg. Res. 54, 575-583(1993)), RTfsk^ftfcmMm^ (VEGF) fc^fSHsE 
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X teigit £ iM# -5 w t &mU £ ilT (Circulation 90,11-228-11- 

234(1994)) 0 £ P>i;i2Mg^#<bte, HGFdSVEGF^IPJ^^rt^^pSWtSJJS 
H^i: UTf^ffli-Swt*Jll±iLTV>S. (J. Hypertens. 14, 1067-1072(1996)) 0 

' s&ftlfo.'fffcHfej tffc£jh/rv^ 0 J:«9ftifi-e^ Z<Dmt&teK hCD&tiiL&m&iz. 

ifwn^ (hgf) &mtemm^M^x5r%im&ft\k. mwtmzm 

(Nature 342,440-443(1989)) 0 

fc) - ^ HGF (blgtRiiS^n '»^t-^©c-Met/HGF U-ty? — 
^©i^^f^T^LTio^ HG F i: c-MetRa<B«f6tt&i|£^l£ c fcoT3U 
15 fti%mWm<D=. a-nyot^W^ilSri^ -r > tr h □ -eco — ^ — n >- 

(J. Cell. Biol. 126, 485-494 (1994) x #|§^7-89869-^-^$g) 0 HGF 
lk^<D^3. — a >-(*j-e^>g£ft5 ^ k&i&&&frX33*) (Brain Res. 799, 311- 

316(1998)) , ^t^m^^HGFrmmic^n^m:ik^(Dm^m^mmmmzM 

20 L-C^mi^^^b-CV^ ri^, MIM.HGF&/|grtlCiilftftK:&A-t-5 
(J. Cereb. Blood Flow Metab. 18, 345-348 (1998) „ rft tbtf>£P j!,7^6. HGFtt 
flfc^T. ifo-W^if^S^- (VEGF) te, F^££BJ3&lC^LT^ h^^;y^ 

25 ^?it?& 9 „ t^xskmrnm^^^m^^^x^^o v 

E G F lirtS LTS^lo#I^^v^ h i/^ ^iHr^LT 

(Biochem. Biophys. Res. Commun. , 161, 851-858 (1989)) 0 f-u-^ 
Is-frfP — F 1 t, Fl k- 1 St/K D R ^^tf V E G F (Z)g^^t fl> fl&<£>* 
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VEGF<J5flatC*3tt<5^t-H!b-Ctt, tlttglllio^tVEGFIiiitt 

(Mol. Cell. Biol. , 16,4604-4613(1996)) % 4 fcftfti V E G F <OJ8S^B^©S 
5 j^flS, ^^ft<D^>{d^gj-efeofcr ^SH^tl/CV^S (J. Cereb. Blood Flow 
- Metab. 18, 887-895 (1998)) 0 L^Lf^ L^-i: li^^oTV^iV^ 

m±©«t 5fcHGF:i3«J:rjSVEGF<E>f1UHtf>fi&* SUOtL^'b^ itfJi&Oft] < 
rtb^(DH^-fi^^^ikt : ff^±i5iH^'C'feS (J. Cell. Biol. 119,629- 
641 (1992) s Biochem. Biophys. Res. Coramun. 161, 851-858(1989)) „ dfcjfct£36f1s«u 

fit h<Dj; HH&LTV^ (Stroke 25,1794-1798(1994)) 0 -tft 

RZ?ftWX»%tilt&mftX*fo% k^^h ftZo L/^Lfr^. HGFitfe^V 
.20 *f;ia^»#Stt»Lt^ ^t'W^^^rolMlSLt 

*5Bf?#bte. HGF^t;VEGFOlfe^A('J:oT, Eilfr^tgtDMt® 
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(a) HGFat^XttVEGFJt^ h7^7x^ v- a ^fflMteibfc 
o-Cw^^O^W^^ICASfleSl^-C^m^nSr i:, (b) HGFiUH^XfiVE 
G F h7^7i^^3 >Kl«fc 5f&SEifcfc:«fc «J ^ik^OJJMffil-Mfr 

(c) HGFite^XttVEGFate-T-O-H^^-X^a:^ 

. -cfesri, ^lt (d) rof&sR&fi.-HSfltr^llJfiLTtt^fc^rsb-efeSw' 

10 GFite^*Afc:«t 5fiiia$n5wi!:t| 1 tiJLA:. 

i-3&^*»*«W^J:«9, ^T<D (l) (2 3) 03SWdslt#t$ixS 0 

(1) H G Flfe^t>*/ Xli V E G F Ifei^^tM^ t LTtftS, JgjfiL 

15 (2) hmd-vm. mi, /iBjfiL^. mmik, j»^k 'mm&L, 

mmx-hz. -hie (i) mmcDismxiz^ffiftL 

(3) HGFmfc^RTf/XteVEGFmm^-Zmvh&ftk LTtftS, HBO 
20 (4) HGFat^&t^/XttVEGFite^^T^^i: LTtft^,, IgO 

(5) HGFjt^^^^ir L.-C£*rr2u ^»#MlEB^(D»iJ^J. 

(6) Mo#^M^^Mifn.*c:^H-rs^i4#MJJS?ET'fcS N _bSB (5) 

25 (7) HGFlgf^«^i tttttS, JK©W&*B1IS©T# h-v^#p 

(8) HGFit^S.I>VXfiVEGFa^^^^^ L. loHGF^y 
St//Xtt V E G F ^ y/^ i ©f ffltlttfS fcfeW, JLI2 (1) ~ (7) 
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(9) HGF»e^£W3!tfdc#£ U loHG F ^ t Offffil:§t5 tft 
-LIE (8) t£M<DW. 

(10) HGFJtfe^&t^/XfiVEGFit^^SHV J - U i»©fl0Jgfc: 
fcS, ±IB (1) ~ (9) V^-TiL^(CfS«cD^iJ N 

5 (11) ^^KTE^tSAifc©, -tie (1) ~ (10) v^-ftL75^lB«(D 

-tie (D ~ (i D ' <D^-rtifr\z.&m<Dm(DmmjjW;. 

(1 3) HG Fitted tf/XfcfcVEGFit^&fc h t-*A-f"5 d £ , 
10 ffiijfiL« ! l*^(D?&«eXtt^B&&. 

(14) HGF3te j f L &U { /XttVEGF3t'&7-*t MuiAtSr £ Sr&tp. 

(15) HGFitfe^Xt^/XttVEGFite^f-Srt hi^At^r i^tf, 

15 (16) HGFit^T-^t MciAtSItSr^tf, flB<&#JMJ&^©#lft!l&, 

(17) HGFite^Srfc h^^A-T-S^ir^tp^ JT^#MBJ!&<?)T# h-v- 

(18) -HGFate^Xt^/XfiVEGFit^^t h©^*HTE^S#t5, 
±IE (13) ~ (17) (DV^-fn^(CfE«cD^. 

20 (19) HGF«e^-S.I>VXfiVEGFite j f-(7)#Ai:*^, HGF^W^ 
XV/XttVE G F ^ Srfi^tS, -fcfE (13) ~ (18) ©V^-m^JC 

(2 0) HGFite^<£>2»A£*^ HGF^y/^^gW, ±15.(1 9) 

25 (2 1) JlgjfiLWKSOf&SfXt^^JOJS^^feOHG Fite^t^/XttV 
- EGFite^Offiffl, 

(2 2) JH<0ifciffi*{£T©f&a?Xfii^^ 
JiV E G Fitted 

(2 3) m<Dfa&m±{&MM<DM&(DlZto<DHGF&&?-R.Xfi/Jl.tiVEGFfc 
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(2 4) ffi<DttffittB&JE<DltoMm<DMfe<Dtiiib<DHGFi&te^-<D&m* 

lT*fe5 0 T, HVJ-y/Jfy — A (lml) ^ftlllJjMftaA; «K HVJ-y,i? 

(100 it 1) (^^ITE) (*J&A; _h, HVJ-y^y-A (20 

Ml) ©fflltSAo n = 4 Q 

1211 J!Brt©0-gal hisjf— if) cD^^^i-^#|(D^fl|^^ 
10 -CfcSo p««jMl*li£A ; #JJ!«&A ; £\ :*:*§ (^^BlTJffi) ^SA C 

^ILfc7yhSr, 7 d (iH G Flfe^iA 7 0 S ©7 ^ h HdiMG 
FstteT-afAl 4 0 |©7 -y hSr^-T 0 £fciHtK -teIgl&M<D^!g?ffiL£. £ 

15 fc + ttBBS^Tfl £^i~ 0 je«fiHGF©iS (ng/ml) £^-f 0 **:UT 
|C^LTP<0. 01 o n = 4 0 

i4li, xjl if ^(d J: 7 y h/Wffitffc'f-Ctf) t FVEGFCD^fy trzj?^ 
^K^m^^i-^^^T'fcSo 12 U.TIiVE G Flfi^ ^t*4V^^^ 
^-T^lU/c7yh^ 7 d fiVEGFite^^A7 B |©7 y 14d 

20 I i v E G Flfef iA 1 4 0 I © 7 ^ h ^/Tto ^/cIS^ -lilftloiSi 
Sfc + raBBS^T!) *EtttttVEGF©*£ (pg/ml) ^i~ 0 

**:UTI^LTP<0.01 B #8, n = 4 Q 

25 7JE) , iil)M^lUV>t^^^- (HGFlg^*^^^^-) 
§r I«7Wa^v/3 VLfcflia; B (_t£f) x ISRlM^ Lj^V ^T*H G F iftfe 

& h?>*-7^?i/ 3 >\_tim; d (T^r) , m.mmmm%£7 b g©HGF'aM£ 
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men. if — h*y/7 — f^-^- (ldd x*wi£ u ^jKsiLiS wNfKI 

di4il7Bi^, 1 4 dttlBSl 4 0«©Sg*Sr^i- o (FLUX) t&m 

mttFf&U&TF'to preldttLT, *P<0.05, **P<0.01 o n = 6 c 

5 0 7tt, mmmmm^ki b iicld i «LfccBF^t^77tfe5 0 

Hl^, UTiiM^^^" T^lLfc7 y RCttlltiHGF (200//g) 

«Lfc7 7F^> GENEttHGFt^ UO/zg) "S^IR L 7 y h 
GENE&RCIillliHGF (200izg) tHGFl^ (10 jig) T'itLfc 
7yb^ ffcVEGF^ItSGENEtiVEGFife?- ( 2 0 /z g/ml) X*9& 
10 fiUc^yhO^^to *fc8£tt (FLUX) fflll^^I^^to UT 
}C^j-LX. *P<0.05, **P<0.01 o n = 6 Q 

So Hl^prefi. hOMij JIM Situ postttfcH&^S' h^gHMIM 

HGFk£M^S7 0BU(-HGF h 7 V* 7^ ^ ~> 3 ^SrfTo fc. 7 S> h 
15 <DSlMIIR@3M:&0>jfe&&, VEGFfi»MI3S7 BM^VEGF h^^^^^i 
^ ->a ^£rfT ofc^ y b(DmMmfflMW:&(Dlig%z&^-f- 0 post\£tt\*X\ **P< 
0.01 o n = 5 0 

®9te, JJES^ffi (m^Brain surface) ^O^Jif CA-lfg*l£ (El tpCAl) <D /3 -gal 

{p-#7* h~>*— if) (D^m^-r, wmm^nxh& 0 

20 UllOfi, MlIMM^iM^-J: 0 , «JS5CA-lffi#K:S£$gt£#i^J®?EtfS 
■®fc&n/t3fe*Sr^i:, 'lM?St'fe5„ HI _C P. Sham ope. 7days l^yfn 
— /l- (^f^^ff^^-C^JfiLf'J^:^ L) 70|(DigS^« £ fc. Vehicle 
(4days, 7days) f3M$MIKjM^l6lf£4 0 g &t57 B S <D%g%z&, ^ixf^t. 
[211 lfi, M^MlJS»Mlfe«J^Htm^ClHGFJl^fc5V^^im^^HGF^^x^^ 



-T, SSI»i£^ICt?fcSo E 1 ^, Post HGF gene (4days, 7daysmMilMtbJMifn.il: 
mzm?mfc^-$:mALtc4B S&l>*7B BOM* 4-, Pre HGF gene 7daystePHRiJ 
mmm&JkWiwitZHGFmfc^&WALti 7 B £7c r-HGF 7dayst3:pEJ 
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"*"«._ 

5 vehicle(iMiJHK^^ifiL<^^^:^ N Post GfS^liJUtb^^jfiL^^HGFjt 

^^^Atfc^^r, Pre GfijSJftiMlijM^jkSfj^HGFit'e^^^A Ufc^Sr, 
£fc Post RliMiiMjkilv:^»^ ^^A L^Sl^, -eti*? 
frlTF-to vehicleid^fLT, *P<0. 05, **P<0. 01 % ***P<0. 001 o 

013(1 ^liMM^JfiL^iCHGFil^^^AU, 7B^<DMf§*£^<£>HGF 

lt.HGF(D?>s<?mj£ (ng/ml) £^ U ^yt^tt^ post HGF ttHGFitfc^Pilf A 

I- <£ ^feLTtfefflrSr^-r^ IM?XT*fc5„ El^, DND 7daystePHfliMtf)M 
^JM&7.B @T*«tt#MJ3S5E^^r Lfc#MM£, Post. HGF gene 7days 
(iM{l>M»]MjfiLii:^}'HGFst^^^ALfc7 0 SO^f^, U^cPre HGF gene 
20 7days«M{R'M«)M^lfiLii:BU^HGFil^^^ALyc:7 0 B©^^, ttl^ftlTjk 
•to 

m^^i-, iti?^T*fe§o it, sham. =i > h n — (jftifajfcij^ L) <D 
feUI^ post HGF (4days, 7days) UMll'J^IlijMAjkiE^^HGFslfE^^^A Lfc 
25 40@SOTPId&, ttlfil^t 0 

- EI 1 7 |i % MJIg»Jfejfcii:fH-HGF»fc^£^A^7 BS©, iS^CA-l^K 

i?r*tI^l?Ir*fe5o 0^ Sham. \*=i^ Kn — (^jkfiJM^L) <D#£H 
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post hgf 7m*wimmmm&ihmm^HGFmte^- : &igAuti7B 

*!§0J{-iaVNT{£ffl$n-5 rHGFil^^-j £fi % HGF (HGF^y/^) 
5 ^^^m^M^^-^^iTo ^frtfjldta, Nature, 342, 440(1989), 4#fFSg 
2777678t§-<&$&, Biochem. Biophys. Res. Commun. , 163, 967(1989) N Biochem. 
Biophys.Res. Commun., 172, 321 (1990) ft if \Z^ML(D¥iG F (D c D N A£^xli<D#Q 

%©*Sa||»f PjttSo ::t'HG F^^— K"t"5 c DNA(D^SfHJlJfi. S&ISXiR 
10 fCfEfc^-CV^tii!. Genbank ^<Dy s — ?^<— J* f£ tlTV ^ 0 fi§oTw 

iOT^e«fi*<DmRNA|:^LtRT-PCR^tT5 3<b^ifia 
9, HGF©cDNA^^n--y^t5r^K'l5„ n^L^O^ n — — is? 
7L fj: Molecular Cloning 2nd Edt. , Cold Spring Harbor Laboratory 
15 Press (1989) ^©I*tl^t\ h t£&M,iZft 5 w t &X£ 5 0 

e^iLtftffl-CtS, i-3&fc>*>, 1) SufSc DNA^ h V >-v^V 
K'W/y^XfSDNA^ 2) HUfSc DNAia 9 =»— K$ttS^ 

20 ^^(dt^ ymmm^i^x imv<nmm w?i\^<it&;m) <DT*sm&w 

NA, ^if(DH, H G F t L t ©f^i tt5 ? S: 3 - Kt5 1 ©"Cfc 

tit£. &mw(DHGFmte^-<Dmm^~£fLZ> 0 ~ - xmm 1 ) &t*2) ©dn 

0iJ^{^4#mW^^M^&. PCR^ JUZmigcD^yV ?J1£ 
25 -v'a^fe^^tct'Jtiti^-i^t^, A tetfH-fiiiu IE Molecular 
Cloning^cOS*#^#^-(Cl LTfT 0 w t a*T*# 5 0 

ISWt-43V^-C^ffl$nS rVEGFit^J VEGF (VEGF^^ 

^^m^ftil^^^-t-o irts:i?1b, VEGF©cDNA^r»j!D§l 
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A <9 . 4mm(D J V-7?^y°( VEGF121, VEGF165, VEGF189. VEGF206) 

O^S^t^^iltV^ (Science, 219, 983(1983) , J. Clin. Invest. , 84, 1470 
(1989), Biochem. Biophys. Res. Commun. , 161,851(1989)). ^^Ki^&V^tentL 

m&fcm^t\,^WL&frb, VEGF165itfe^-^J: LV\ £ fb^fufEcDH G 

ott, V E G F <t LXcDftm te^CtS? W^^n- Ki-551^T-fc6PS«9 % 

*mw<D v e g f jie^^Hi^^nSo 

10 SiVEGFie^tHGFie^tliC, ;£ jgfc ( #ij x. W: 
Science, 246, 1306(1989)) ffiifccDgB^lJ&t)^— *^<— ^ f-^^$ tbTV ^iB^JIt 

&mmzio\,^Xi^ HGFitfeT-XttVEGFit^KlJ; 9. J»WI$^?& 

-T#3&T, (a) HGFite^-XfiVEGFit^ h^V^^^i^ v-3 ft 
^F^^^co.Xr^^^^^^S^rt-e^ttj^ttSw^, (b) HGFifrfe 
-T-XteVEGFit^ h^>^7^^ v^ 3 >ic£5?&^(cJ;9^ik^ficDM 
S^Jk^fr^M^T'tSCi:. (c) HGFite^XJiVEGFite^f-O b7 

scicf^&sit, ^tt (d) ^(Dismmt. mmm^mm^tct #*>^r 

^T*fc£C££^<bJW;iLfc 0 ^otHG FiHS^t^VEGFit^te. JJgifiE 

jy^ft^d:, mfaMmm. mmm. ssit, j§w^ (^^mrtask^ 
—mm%]&5h. mmmmtrnte^z^te) . monk, ^h-^m, mshm&mzk. 
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: ?-<Dmte7 L bmz.m\<^z>z.bi>x°%z> 0 £<b^ HGFiH£-^£.t>vxf2VEG 

Fitted, HG F ^ y/^St>VXiiv E G F ^ i^fffitsr b h~*J 
t^-efe^o ^LOtHGFifrg-i^HGF*^-^ t©|l^^ X«VE 
G F tfei 1 i;VEGF^y/^t ©^^fotffc >5 , £ jb(£$f£ b< iiHGF 
20 it^tHGF^ ^coMa^^-fr-efe^o m{C^LTfimx!iO||»!j4 

^\tM^mW^:m±, Code No.HGF-101^) ^fflt^r i t>-C#5o HUffi^ 
25 D--y^J; D#^llfcHGF(Dc DNA^lS^H^^^HlJfAL, ^ 

t^iHGF^y/^^Srir^-eia (^iJx.{^Natue, 342, 440(1989), 
^^2777678 BH ) 0 JfcVEGF^^ <b (H^^ LT#5 ^ b frXZ 

•So 
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fulEjtfc^- £ W £ "T 5 iSHS^f&jKaiJ £ 5 *:<D® mi- 
nt Lti^C^;^^^-^^fcI^i, ^/w;*^ ^ — £rfflW~^ 

A&^m^fmmm, m±tt, 1997, 0 ^mm^mm^mm^mmmmm^ 

So 

15 Z&mtfblnZ> 0 

Jfaai^^Jt^^aSCAfei Ltli, P^^Sy^y-i. (internal type 
liposome) {£ <£ 5 flUS-?-^ A&, ^tMlU tffy — A (electrostatic type 
liposome) IdiSite^-SfAfex HVJ-'J^y-AS, Bfe&SiHV J - U #y 

— Afe (HVJ-AVEy *°y-^S) , l^ir^^-^tta^^Afe. /<-7^ 
20 /HflE-efif*: (&JR*fc^) «Jr £ tiCDNA^^HteluiAtS^fe naked 

- D N A (omMM-Xm. IEtttffi# y i 6 ^A?£^<£> v ^T^^cd^ fefcttl" 

:©Hhv j -y^y— .m*, ifzilt^^ixfcy^y-AticDNA 

25 (Hemagglutinating virus of Japan : HVJ) t £-S4-£* & (DX~& 5 0 ^ 
iHVJ -y ztfy — A&fcfit£3fe(75 y zKy-A}£ iriti&LT. *BJ&flg£<Dja^i&t£ 
d^flffUlffiV^t^mir-rSfcO-efetJ. LV^A#mT-&5 0 HVJ- 

y #y-AcDfiM&^o^Tf«Sk (hke^S'JW, ate-T-f&sSE^Sflift^if, ¥± 

tt, 1996. jte^^A&JS^WUKfe, ¥±*±, 1997, J. Clin. Invest. 93, 1458- 
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1464(1994), Am. J. Physiol. 271, R1212-1220C1996)) # ifiZWE L < 5£-< ^ttT*5 

tofcHV J i: tTttZft (ATCCJ: BA^RTtE) flS$f&LV^ S*Wl:fiffi©H 
VJt (fH^fi ATCC VR-907^» ATCC VR-105?fe^) tfflV^S r. t-^"C#5 0 
5 ^l:, nake d - D N A^jSig^A&te, ±!5^feO 5 *>*<bffili&3M£ 

CAGGS (Gene 108, 193-200(1991)) ^ pBK-CMV, pcDNA3. 1 N 
10 pZeoSV Wyt'Fa ^tfu * h 9 * ^tfc) * ZtDftm^f ? 

15 m^tl^tils ha ^-Ow*, T*fs>*74Ass\^ S f&ftpsf — yV-^^r>-f 

yl^^, -fe>^>r SV4 0, rfe-g^rfeGE^-fA-^ (HIV) f©DNA 

^^/V^^fcttRNA^^/^tcafiejt-t-aae^^AL. MMt^W 

swwart^jt^sr^A-f-sct^prie-efeSo 

sIclSWOit^f&SSfSlw^^^Afei ttli, jt^f^^J^tt^rt^ 
2gA-T5 in v i v oSfc, &t>\ t h^<b&5«<a£ffll££&!9 ffiLT^T-ji 
25 MilJ^MlllAL, -tOJNBfl&Srfrrt^Mi- e x v i v o?£^fc5 
(B^f--T^>-^, 1 9 9 4^4^f % 2 0-451, £ f IJ2jg3fP, 3 6 (1) , 
23-48 (1994) N HtfclS^igflJ, 1 2 (1 5) , (1 9 9 4) 4 B *3t 

fc^-mm^m m^i^mm^m^\> Yy'y? , « • • 19 

9 9)o 2M893T?W\ in v i v oWSU\ 
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mmynsfiz. m%.\-£. mmi^^m^mnxm^^mA-t^^m^m, 

m&mtm*ftmz «t a»K-r s rir^t, 00* hKiiaftasspj (pbs f©i 
io mm, £m&M&. mm^m) ^mm^tcm, ^m^mcx^^^^—rnxm^ 
«su m^xmm^m^ftmirz-kizxvmmi-z^kfrxzzo mm 
mtmat&m\z.j&zxQtm<D&ft&&ixi%.xi>&i\ f \ tut, Hvj-y^y- 

y - j*3m (Ditm t -r z> r. t # -c # § „ 

^isyhmmm &mmv&$$&<izmtb&z?^kh-*imxfo<9, ihzw&x-x 
t tfisz/ts; k'zm^^x&mzmmmz®* ^ t h^mx&z, 0 

SS-T^^ £tfS-C#5riS, iiS, *«i©DNAfc LTO . 0001-1 00m g> 

20 ff$L<}j:0. 0 0 l - l Omgtfe^ ::;h,£& B J3 te: 1 IIJK-$.-*- 
I . hg Fitfc^R t*v EG F»^i^J:^^cDjfcW^f^lJ ? ifa.jjfLaa:#yi) 

25 

1) Mft'MibM^;^ 

W^^Zf=7 — ^f y — 7 y h (350~400g ; Charles River Japan, 0 

m*-fc) ^yh/^t^-^th^i (50mg/kg N Jgl£|*)) "CJftifcU 
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HVJ -IJtfy — A&Wlfc-rsfcfcfctefflLfc^&tezfcift 
5 (J.Clin. Invest. 93, 1458-1464(1994) „ Am. J. Physiol. 271, R1212-1220 (1996) ) 

77f^3 y ^RZf=i U-J^n— 1 :4. 8: 2 ©MfcJfc'CSg'g' Ufc 0 ^<7)flg 
(10mg) {in — ^ y — ^— f^-CT 1 t Kn"7^>-^|^*b 

10 ^ * — &*T$"5200m K£>spflEffigiS?£ (BSS; 137 /iM NaCl. 5.4//M K 
C1 N 10m M MJ^-HCU pH 7.6) ^Xi^ £-frfc 0 *H8i¥<D U jK y — 
BWJS^WffAO^V^m^^ — *T"&*U-CV^S (BSS 200 /x l) 0 *g£ 5 

xtfie^afcAasi- «t o x v y — a ufc 0 

HifHVJ (Z«c) ftffll£«&^3^PrgUVflgM 1 10^/1^/ 

15 mm 2 ) b-C?F^tt^bfc 0 y #y — A«8»$£ (0.5ml, 10mg<Dflg|f £^-^3 ) 
£ H V J (&3£ft 4 ml (O B S S ^ 1 0, 000 jfil^^*¥{i) £ L fc 0 n <D 
&4°CX5ftm. ^Lt^©i»^gi 5 L&/0^37T:T*3O#ra^>-3r^-<— 

h Lfc 0 y y-©Hv j ji">3«F*g43BajS'L>n:«toTHv j-y stfy— Atf*£> 

20 J^ftuO^^ (J. Clin. Invest. 93, 1458-1464(1994), Am. J. Physiol. 271, 

R1212-1220(1996)) f^t£o Lfc £ # „ 2 0 /x g /m 1 t Inl^-Cfeo fc Q r. 

<DMW3&te. m±<Dhy>-^^^^^B^m^m^-r^xo^mit^nx 

3)-r ^ trjHjte^A 
25 ^^T*o^^7^it^^Ajfe^9fcAz:i-^fcfe(-, S^iiHV j-y /if y 

rtiil^oItaA, 2) $JJM— cd&a, ^.r/3) ^cffif (-^^BITJe) — © 

&A£tft^Lfci 0 

F^ftM— GQ&AT'te. ti^y^ — ^ • K?y— 7-7f (350~400g) 
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>v-r hv »?a (50m g /k g> ms&ps) -eflfrsfcu ^vx&mmmm^. 

T'^DBBLT^y m^i^>^7^— (PE-50, Clay Adams, — ^ — — v= 
— #l^-v-5/^-— ) ^r^SRlijMl-^AL/c (Rakugi^) 0 ilfc^ISMtx 

5 ml) £^»IRE*£fc:i£ALfco ^AtaA*^^-l'^^±L, ^LtSM 

4BlflM^<0&A"CWu H£B£bfc7 y h£r^tfc@J£# (Narishige Scientific 
Instrument Laboratory, B ^ISifC^^) iCfi^, LTgl^^rff fcti £i±-/c 0 # 
jjjiJ^^f+Lfc^^u ^ilM^i (FEPf, Bioanalytical Systems, >f 

10 7t'J^x7h777^7>yh) a.— \s (30^ — v?; 

Becton Dickinson, ~ ^. — -Y — v 5 — 'IN "7 7 ^ ^ D V ^ ^ ) , 
(Am. J. Physiol. 271, R1212-1220 (1996)) fcSEtt £ ftT V ^ S £ 5 fcl L.T;£fl!l)Bi^K: 
^Abfc 0 fftlSIIIi^^n-fcot : ^^(^5 1.3mm, 
<DMJi2. 1mm, S-U^H^^BcDTS. 6mm 0 H V J -U ^y-An y^u-y 

15 JMfcl&ALfcL (20/il)„ HV J-!) ^y — Anyy^n^ALfci, & 

^Mfc«fcoTSfc|£^M&£Itffl X^>UX|pg^7^^— U (27^—^; 

20 Becton Dickinson, — — v 5 — M 7 7 >^ U > ^^C # ^^^ITE 

100jul<Dj»Mf££l&*Lfc:^fC, HVJ-yjKy-« (100/il: 100 

ng/mi) zxm (f^mrm i:i^mtass<aALt, » 
4)1 — if- h'yzf^—mikik 

y — if — V -yZf^ — ^ —i/^Y — (LDI) ^fflb-T, W¥«2ilPfl{^j:o 
T^^^JlflLCfLlPJj^^rfE® LDl'*>7fA (Moore Instruments Ltd., 31 
if^» Mtt, 12Xl2cm(DMi^*®^600^m(^^$^-CiS^^J^^^i-6^ 
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0 ~10V©«Sffl<&«JE&»fc:*Elfe$ft5 o 0 V©«Bffiaj;*7te'£ 0 %©*actd g 
10 LDI^ffflU, HSitk ML 7 B BXm4H B©JB^e5<0*aft£!B»L 

15 5)«a«?sa^e<i««£ 

3%^7*M7^7t K/20%©-> 3 #S£K«f>-Cl BPflMLTc^Cl, X 
-gal^fe/Bi^ 25 u m<DmVtW&Wty K 100 tim^ti^M^ tc 0 SW^X-gal 

1t 0 W!)*^7 7 ^-f (ALP) Sfefefflfc:, 25Mm©S#ffi?ft*iSJJi-£:100 
20 Mmrrt^^bTCo wtLb^§]>T-^0.3%^ig^b7K^<lr^-r5PB S 

-fVdf^-<— MX, ftm&<A'**— ff^tt^Ti-f, ^LT^co^ io% 
(D^^skm^-T^) P B S^-C^rlRUTc— &^#Xtei^^£*{e:^§.-C60# 

25 /Vt^-v/^- if 3^7*1/^^^ (Vectastain ABC. kit, PK 6100, Vector 
Laboratories. 7J !J ~7 Hr f^=^T •)\\^~ V ><?—J*) &4 h L-7c 0 fet 

mtvxmmLtz 0 
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6)B^m (CSF) ^©HGFMVEGF I SAfe 

mmmmm(Dfflmffi&mz-7Rm4B&(D7 v h^hMhtitccs f (100 

lil) £^;ft,^<7)Hi^fC{j£MLfc 0 7yhXi;tl^HGF(lELISA^i/h 
(Institute of Immunology, MjrU) ~C$!J^ U LT t: hVEGF^EL I 
5 SA*y h ( R&D systems. 5 ^ y?jM ^*T#V X*Ml£ bfc 0 
. 7)Hifc**3|S|. 

t hHGFl^m t h©HGF©c DNA (#f*Ff|2777678-5§-) 

10 t hVEGFl^fii, t: hVEGFl 6 5©c DNA ( Science 
246,1306(1989)) «t <0 * ° — ^ \s sf U Itl^M^^-pUC-C 

AGGSIl^ALfc^CD^V^ 

tUlitHGFii, thHGFcDNA (3#f*Ff52777678-*§-) — 
pcDNA (^^^hn^^±m) IZ.WAlstz.m.&kx.&m^i? *—X*?-^4 

15 X/n^^^-IPIW (ATCC) Xl$C-127mm (ATCC) £ h 7 V* 7 ^ a ^ 

±m<D&nRv i mmxmzm'3z . wt©»j i ~4 &n ofc Q 

HJfcM l 

20 j-y a?y — a^^<d^ 

li:®otHVj - y aKv— A$rpMbfc 0 
*i\ hv j-y ^y-i^^^y°u^^^^^ y hortSilHE^aALT, 

v^jfcvo o-.-tntsfe, h v j -^y-AHiJisst/^^ireiiftAt?. r t 

£ bfc 0 HVJ-'J 7^y-Afe(c <fc 5 h if ite^O&Attifbtj 

^)ftAi3S^7 B gi-jS-galO^^^m^r^b^-fr^ (HI 1 2 ) 0 ftij 
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5 HJS#iJ 2 

HG FR0VEG FiUS^-^ Vfcfd? 

(CSF) ^T^d^^O^ W^JOS^$iJ^bfc (n = 4. 0 

mw^mmmmm^mmm. 7 HM^uBt^i^i/ h (hgf-^vegf 

10 jtfc^fA^&V^^^*— T-fcLg) ©CSF^tFHGFWVEGF^- 

<fc\^ HGFit^ (HVJ!J#y-A^©I^: 2 0/zg/ml) 
iH^^^^-mTISl-^Ab^^ y Y(DC SF^t hHGF^W^ffg^I 

15 HGFI^iiJ^^ofc (IH3) o SSM^^^tLTV^l^ y h (1.63 
±0. 16ng/ml) tmmm&fflMZfttc? y V (1.67±0.29ng/ml) Iffl-eSg* fc^ 
Mtt^^ofdo f7^^7x^ v^a >^14B g-C^X., thHGF^ (0.40± 
0.04ng/ml) X&tiiZtltl (HI 3 ) 0 

±m<DHG FmfcT tmm<D^mc£ v ^ vegfius^- (Hvjy^y-^ 

20 <p(Dmi£ : 2 0 Aig/ml) £ * ^Jg£T8£ f^A bfc <b ^ CSFt©thVEG 
FOMttHGF <fc Vn&fafci&fr'Dfz ®4)(70@; SISM£^£;iX-^ 
#1^-7 j/ h-C18. 9 + 2. 9pg/ml. 9 y h T*16. 8±5. 8pg/ml x 

140g; SttflRSrKS^iXTV^jtV^ s> hTni. 7±1.6pg/ml, MjJJJR£rH/iB £ 
ftfd^ y hT'9.9±1.5pg/ml) „ Itl b <73|B]© d <£>^^<D3S£ te^-Cfc 6 i&S % 

25 «ttOjkM*(STSrt&JR"t"S/t:«)^ttHGFS:igffl UTJfi^^Sr^ C £-£5 d 
t & X «9 -efc S «fc 5 (-st>n§ 0 
3SJ60II3 

HGF «£ -SI^BT^OJk^ff^ 

mmm2 tmm<Dmw$:Mi,tc7 y h m\<*x* cnsi^shgf 
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i/y^7 7 ^f (alp) &&&i&m^tcmmmm¥W)fttiT%mMLx, m 

5 (HI5C£>A. C) o UW>ItlCHGFiie^iiA7-7 Km A L P Bittlffl 

H G F SUn^AtH <fc o #{C^j&L^^O^^® Ici&L^gr^^ C 5 >b <Z>£ # 

10 HJg^il 4 

LP I XU^t'^y h<Dmtfn.tfL (CBF) 

B#&m4B^ic^e^&^A£;ft/-CWj:V^ y h(DC B F cD^ffc£r##r Lfc 0 
J; 5 tc\ CBF ttM«WO^Sa:mic:^ U ^ VX&?mfcfc&) 
15 {C^^^liAPL^ (IH6) o L/^L&^ib, CBFtedF&W? y h kltmLXffl 

EMHGF (200/zg) . HGF» (HV J y#y-A^©M : 
2 0m g/ml) . S.t>*«am^H GFiHGF a^OM^WJ-C^g L/c 7 y h & 
aU^LfCo m^HGFitg^MlMHGFiS, MMffil 2 3o J; 3 bfflC< 

20 ^^emTB^{-aALfc 0 &&±mfemmmmm(Dioftmz.mMi,ti 0 i^tHGF 

MLf;7 h-Ctt. MM? y h t LT C B F O^ft^jpte&^oVc: 
(>^m: 886.1±99.6, HMHGF; 985. 5 ±142. 4) (g| 7 ) 0 L^L&^ib, 

HGFt^iAfCiS^tt'liF^lf 701CCBF 3$^^ t-±f JP bfc 
(1214. 5± 145. Do UK, I1MHGF <b Jt^^A^m-a-frT^g bfc 7 y 

- <fc 9iii;$>ofc (1490. 3± 197. 9) 0 wilbClgf J;!3, HG FSSe^F-^At- «t -5 

ifrE^- i: MtH G F Offi^^S fcSb^W-Cfe 5C<t^$ ttfco 

te^, VEGFS^H^A^CBF^il^P^fcZ^ib (1122.8 + 265.3) 
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(@7) , vEGFfcm^i>m<nihffimi&T(D&wiz.&Rx-&zzk&mb7b*k 
ufco m^m^tiz^ HGFxnvEGFm^xmmmmm^mm-r^tm 

5 WlffimMiZ&Z>CBF<Dm'J>&&5JtVtZ (MM; 459. 4 ±97. 4, HGF; 796.8 
±204 x VEGF; 737.6±211.5) (08) „ r. it © ^shM^M^Z 

titctz. hgf t vFGFmte*mwmmfflmiz£&faffimii&T&ffi± 
mm i i. HGFmm^z£zm<DW&mmtt(Dffiffl®)m:<Dt$>m 

10 lOfe^jfc 

mm^m^^tcn hHGF^^^^^Hvj-y /i?y— A^^r/i^^&^t m&& 

^lHGF«. SuI5H^ I . k mmK LTli bfc„ 
IUfet-«3g*tfB>*;*5 (#M50g~70g) Sr{£fflU^io 24°Cfc:|i^$n^M 

15 #ttfco Tshamj : ^ i/ f n ■ A* /V* — ^7° jfej? IJ% b 7°) . 

(vehicle] : »iJ^»flM5^P B ^lfiL^— 7°, r pos t Gj : MfflOS»M5^PBdljfiL 
«HGFit^3IA* r /l'— :7\ Tpre Gj : M{HSISlJ^5^P B ^JkBuHGFa^^F^A^ 
/l^' — 7\ Tpost RJ : P5{B!lSSlbfllR5^radljfn.^ 1 0 y = > tf-^> hHGF&-^/fc— - 

HGFifr&f- (20 ai g) * ^liTK «t t) M*&H£^*» a b fc 0 y =i > > h 

25 HGF (30Mg) «\ ^^SiH^^^^Ti^ct^M^— S4-LfCo W'&htr— 
JWM^^HGF^OpJ/tfi, t hHGF ELISA^r y h £J3 l^T^f o fc D 
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MMM 5 

H G Flfe^F- 1- 7 7i^->3 i/\z. «fc 6^CA-lM^O#Mj}5^0ffii^J 

£ffiv>T, 'HVjy jKV— ^ffilc«t53t^©^*BtTiej; «Jft«E 

0 -Gal^^=fT^ofe<b r JK©^B£«J§CA-l^#Kate^©38mtfMB£3 
(0 9) o 

tLfc (HIl 0, vehicle^) 0 ^inizM LHGFitfcT- (PreGio <fc t>*PostGf¥) £>3 
10 ^fiU ^i^lf-f^ hHGF (PostRg¥) ©S-S-KU; tK IllttttmJI&5E^^fl-» 
flPj$*L;fc: mi 1M1 2) 0 PostGS£<Dl^M^HGF^£ELISAfeiCj;t9 
SJJtLfc^^K 7B^^*3V^Tt>HGF©*mdSSR*e>H^: (Hi 3) 0 iot t 

15 mzz&m&mbbiri^ HGFcoiyj/^vMi. I ©c-Met trfil^iiS 1 1 

$n/c (0 1 4) „ 

£ btCTUNELtelcJ: OCA-l^fcSsv-CTsK h — i/*£rigr Lfcttg«lr^ 
feb/c<br5. vehicle^ T'#S*fflJ!&<£>TzK b— (HI 1 

5) o ^ttlC^tUHGFjte^-S-^P (PreG*Dj:D«PostGi¥) 7# 
20 liir/u^tfctHStl&^ofc: (H115) 0 .fcoTHGFit^?- ttliSSO 

W-T^fcfe, 7^ h — ->^Jll*af^ffl(75fc5Bcl-xL*5<tU { HSP70<OCA-l®4j6l^*5{f 
53§3I£, ^SIfefe^«J;t)«^L/to Bcl-xL©3g3l£EI 1 6 £/cHSP70<£>3§ 
m^Hl 7&Of|ai 8iCl^Uyt 0 M*:"**£fcHGF»fc^©&^te:«fc9#jg*|B 
25 J&\ZL*3^X frito £X±.£ «9HGFitfc^-<7)$:-5-te: % Bcl-xL^HSP70CO^ 

*3&03fc:«fc 19 , HGFit^&^VXteVEG Fjfcte^£r*T2bfiJc#£: LTtf 
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it * <d m m 

5 2. F^ik^M^, MlI^S, /SS«£* Mjk^, JW^K JKffljfm 

10 4. HG F31€^S. t^/XttVEGFit^^Sib^^ .UttttS, J!H<£> 
5. HGF3t^*^^fc LT^ttS, flBo4tjg*iei|&5E©«lfW3Wo 

8. HGFSe^t>*/XliVEGFl^^»t loHGF^> 
20 9. -HGFJtfi^fM^i U loHGF^^^tOffffllCfttafcft 

io. HGFite^Xtf/xttVEGFft^y-asHv j - ytf?y— Aoiiiife 
i ~ 9 v>-rn^^tE«©S!i„ 

25 12. HG Fte^^/XdVE G FSfe^t I^l^l^f L 5 5^Ji 

13. HG Fl^t//X« V E G Flg^^ t h lCiAt5 I «!: ^ttf > M 

14. HGFfie^Rtf/XteVEGFfc^y-Srfc M^Ai"* r. £ £"&tf\ JIB 
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15. HGFie^M/XttVEGFlfi^t h^af A"T5 r i: Sr^tp, J!ES 

16. HGFfc^F-Srfc hl^AtSr £ Sr^tf. Jlg©#«ftI!S5E©ftflHI&, 

5 17. HGFlfe^t HliAt5:t^ Mltt©7JKf-^ 

18. HGF»fc^&tf/:mVEGF»te^£^^ITfl£— g^-TS, 
1 3~1 7 (D\^-ffofr\Z.tdM.(Djjm o 

19. HGF5t^S.U ? / / X«VEGFjt^^Air^{vl. HGF^^S 
10 t)«/X(i V E G F ftf3fc*il 3~1 8<DV^tt^^|5«^^ 

20. HGFS^fAt*!-, HGF^^^^tS, ft^3ll9|E«c 

21. MW^O^Xfi^^J^^it^fc^OHG F3t>|£^&.t>VXd:V E 
15 GFit^^fflo 
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